Relations between synthesis of deoxyribonucleotides and DNA replication in 3T6 fibroblasts.
In exponentially growing 3T6 cells, the synthesis of deoxythymidine triphosphate (dTTP) is balanced by its utilization for DNA replication, with a turnover of the dTTP pool of around 5 min. We now investigate the effects of two inhibitors of DNA synthesis (aphidicolin and hydroxyurea) on the synthesis and degradation of pyrimidine deoxynucleoside triphosphates (dNTPs). Complete inhibition of DNA replication with aphidicolin did not decrease the turnover of pyrimidine dNTP pools labeled from the corresponding [3H]deoxynucleosides, only partially inhibited the in situ activity of thymidylate synthetase and resulted in excretion into the medium of thymidine derived from breakdown of dTTP synthesized de novo. These data demonstrate continued synthesis of dTTP in the absence of DNA replication. In contrast, hydroxyurea decreased the turnover of pyrimidine dNTP pools 5-50-fold. Hydroxyurea is an inhibitor of ribonucleotide reductase and stops DNA synthesis by depleting cells of purine dNTPs but not pyrimidine dNTPs. Our results suggest that degradation of dNTPs is turned off by an unknown mechanism when de novo synthesis is blocked.